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10 Tile of the Invention: 

Projection axpojuro Apparatus and 
Semiconductor Device Manufaaturitig Method 
using the Same 



20 



25 



1 5 Susoaary : 

[Object] to obtain a projection expose 
apparatus and a 80 micpnductor d^ ic . manufacturing 
method using the same, by which a therm*! change 
of a lens due to absorption of exposure li*ht i« 
corrected and a high-resolution pattern is 
produced. 

for projecting an d photoprinting a p a tt» a fo«no<i 
on a surface of a £i»t obJ.«* O »to - M £«o. o£ fc 
second object through a projection optical sya t«n, 
the appa^.tna is Provided with haaticg m« MS for 
heating in « rlao-iifc. rashion a peripheral 
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pox-felon of at least one lens, constituting the 
projection optical ays tern, lens temperature 
oonfcrol «eaus for eont»H lag the lens peripheral 
portion at a pradetarainad temperature , ?as supply 
and exhaust uani for supplying tad axb Mat i a9 a 
gas into and out of plural lens apace* sandwiched 
by lenses, constituting the projection optioal 
system, and gas temperature control means for 
controlling the gas at a predetermined temperature, 
wherein temperature oentrols through the lm*» 
temperature control means and the gas temperature 
control mean, are associated with « ttch other so 
that a predetermined temperature, set beforehand, 
is established, 



(Paragraphs 0026 -0029) 

1~ 10 of Figura 1, and particularly it shows a 
Portion around a gas-flowing lens space by the 
aupply tube 15 and the exhaust tube 16. 
t0027] A3 snowa in the ArwinSt fcha anpply 

tube 15 aa d the exhaust tube 16 are branched 
adjacent the l oas opace . Deaoted ^ 52 iB a 
barrel having holes £„ connection of tne aupply 
tube 15 and the exhaust tube is. Al30t diapoaed 
« th 8 gas fi ow ialet (gac aupply portj) ^ 
«~ a*hau*t port ar* punching plate. Uan i aar * low 
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means) 60 - 63 haviag * hole-area ratio of about 
30% - 40%, for ocm trolling the flow of gaa inaida 
the lena space Into a loBinu flow to enable «v«n 
now of the cooling gas and collection of the same. 
CO 02 8] la this embodiment:, where the barrel 52 

has such structure that a relatively large bole 
can be formed in the side wall thereof, a 
structure auch aa shown in Figure 9 ia possible. 
100293 In Figure 9, denoted at 64 is a barrel 

in that occasion, and denoted at 65 is a supply 
tube in that occasion. Denoted at 66 is an 
exhaust tube in that occasion. There are punching 
Plates 67 and 68 at the gas inl«fc port and ga< 
exhaust port, like Figure 3. With the provisi, 
of the laminar flow means . auch a- a punching pl.t. 
at the gas inlet port and gaa exhaust port, for 
producing a laminar flow, even if par tides flow 
into the leas apace or particles are produced 
inside the lens space, ii» oe the gas flow is a 
20 laminar flow, the particle can be promptly 
discharged out of the l«as space. 
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1 

&v>ifmztam?zisa&^&, mv>xmm.mm%. 
u&tuz>£5\zmwtz>i<->xmmfflw^m. 

mz%fr*fcmm}m%i£^&%#.m&mm.^WL. 
T&%.m<mi£mm t <t 5 \z unt ^^mmmm 

[»*«2] jH^wtiMM^stiti^xgnrtic 
[«*«4] meft#H&&, n 2 , co 2 t&^c: 

£ S»« t r.*M*H 1 . 2XB3 ©83JB*g«. 
#§f£-rs'>ft< tfc l ^©i^XfflHasftfilftf®!;:.* 

<fc SitSfflffllS^ ftt8!3£ Lfcffi 

ftat^a^sy^h mu>xQffl&fti,T 

#£5©¥«tt7 f /'WX©Sj&&&. 

& t r 2) 6 ©^ttxA-f X ©Kit^S;. 

tS^i-r-5»*JB5'. 6X127 O^Wffx/WXO 

[0 0 0 1] 



(2) 1$M¥8-4 5 8 2 7 

2 

m^it*m#7 : >u xamm^mzmv. mz\c, l 
s i &<D¥m#%i-&m&-rz>mzi'^i7j\,m±<Dm s ¥- 
\a}&K?->&&&yt¥m (.&&u>x> Kio^iA 

•36* (•ftftx*;^-) £©iRU K^>X©S£ 

©fiJE#*€ftMT*;i£fcJ:D»*«K:HF±U MR 
fttt&g/W - 6 n-5 J: 5 ir Lfc <b ©T& -5. 

10 [0 0 0 2] 

[«E3fe05&ffi] se*j:D i c. ls i *©¥«{*•?© 

7&U K- h#£©«/h3l£WS%aB 'ttf?/t) *< 
[0 0 0 3] ifi% -¥*fl^leIB©ftttJE©ffl±£& 

«rti±*»*«6 6nTv>-&. ii©*©^ 

4AS-gB<kLT&S^>X©«®!«fl*<&.5. x« 

* (g*8, 1$. KrFx+->-7U— *f—m ©x*;i^ 
— ©— fBSRiRU c:ncj:Ol'>Xrt«»cfflJE»*38« 

[0 0 0 4] *©££IC«fcDl^>Xrt«ICJBJr*©#tf 
ffi&C, 3ElCl/>X©iB»*««*ftl/T<*. fi£#«fc9 
*©W#©fliH£.fcD!8*l'>X©3fc*<l*tt (fltStt 

SS**ttT^&. *S3E3fc£#LTail*©jftt>ai# 

w^snxustttnA, «ifiT»*a»u>x©» 

XttftjWiAfcO. »KU>X©NA*«**<>a:«C4: 
K.kDU>X©D«^*T<5«rtltf«**. C©fc», 

■^©sattKicabfcshTv**. xSjS©ls i iimb 

TWSISK&oTiJD. ft2©*$fr>:/D-fex%£Uil£n 
*«IoJt*r). S^U>X©H^rtT©Rlf^©SI$©^ 

jS»«©*«*»ffliic!tt-3TV»a. 

[0 0 0 5].Sfc&LS I OlS7'f >THXJl'-yy 
40 hSlRl±S***fc^U7--f*JPHfc:tti»«PifcflE©XT- 

y/v&m^K #?V7-j*i)vm\z\t.m&8z\t<&\<wmA 

— «St'S^^«iaT©Mix & Match ^iC 

©^p-fexi:»*rr**fcttta*u>x©«*. ^ft^f 
©xnBSA»A«<es4i^ft«^ ^©«t5^*^ttte« 
x^y/t©siittie©«^««:'rt>©©^T»o. s 

*»©*liE*a!*»»«i:i!WWt«:oTi»«. 
[0 0 0 6] ft$fc<fc D C©3t*Wtt©«flsft»iEr«# 
50 atLT^WBS6 0- 7 9 3 5 7*£|R. #MB3 6 0- 



3 

7 9 3 5 8^«T?ttlS«U>XO^rtJriaStffi^dt 
S. X#M¥5 - 3 4 7 2 3 9*f&?rmfiS^>X© 

fcftgSgLT^-S. 
[0 0 0 7] 

[^BJ^ftL^^ t-T-SSIg] 5fc©#BlPB6 0-79 
3 5 7^ffi^H»a6 0-7 9 3 5 8 ^&?8TttS85 

U>X©-r3^±©^>X£fflK:£gtft0rj£©i&STSIt 

#ilS©it&^ U>X* -frgB©i&*ft 2 ~ 3 tUTtfTfeiR 
g&fcftBf£©ffii:Tffl*£££#KJlT&o;fc. l/> 

x^fipoias^sMwaa^ -r-»tcTtf •& ^tfc±o 
&&u>x<Dyt¥&m%ffife<Dmzm&?z> z. t\t-u% 

©SUSHIS: 98 LK, &\ZU>Xftm<Dmt 
[0 0 0 8] ififf, ^U-^-AO^H^cf© 

u>x&mizftm. ^»«*&j®*^^m©«*&^§ 

iS*^>XOI^>XSM^±l5^H*t#»L, 1->X© 
[0 0 0 9] #gf!¥5 - 3 4 7 2 3 9-94i«"CttB3t*t 

fx *>n« t&sj i^>x©& >x©fi«»#tt3e*iis» 

■5= 

[ooio] u*>u Jioa»«3tSB-cttt9;»u>x 

T, E©fcftttS*©*ai::±0»ifcStt&ttntf£5 
fc^rt*. ±efi£3fe«te^©:i£»COV»T+#l8^UTt» 

[ooi i] «»3tt**ft«j«-r*u>X!fl« 

*©ft»*»lc1tjEU 3HHM*ttftA#l::JfeJ$U 

n&m ©«fc&tt©««ft a w t r *. 

[0 0 12] 



(3) H$gjjp8-4 5 8 2 7 

(l-i) *^W©f9*®^B«. m l 4MMff±®/* 

* - > ft aaac** ir «t o ss 2 «w*ib± t: jsas«3t-r * 

tMM^iS«K*^TWS*3^*ft*!^*^&< t 

t> i ^©i^xHaa* u >y«cinj»-r*iii»*a, 
T^*«a©u>xamfc«ffft0^&tf»»a-&*s 
w #a£tt&«MUMff¥a£j:£&KiH*ft?Att£L 

fcnfafcilKifcS.J: 3 IcaidbT^Kj^-B:^ £ £ ft ft* 

[0013] iWBa*«is»ft^attu>x*nB 
rtK«#s«»a-a-5afl:«i&#at«#ft#«a*« 

^##j^©tfty? hTassa-a-. mis>x&m&ft 

LT«H*rtTK»#ft«»a-&Tl»* ffiGft 

strata >xsrart ft«s&-r -5 □ 
a: m# ft ft^ a ** mm. □ * fl&©KttftjidK ir -r 

a? N 2 , CO2 Tibi^t^S^iUTlr^. 

[0014] (1-2) #3BiP!©sMM*5WX©ttfi 
3&tttt, U-?^;i'M±©/t^->ftS^^tC«t0^ 

^■bT^JUfrsts^saBS-rsiB. Btta«*&§*sft#tj£-9- 

tfc lo©U>X^2IgBftfln^S(r«fcD U> 
^ttKinUfcU £©i*KU>XHffl«JW3f5efi«fcfc 
*±3CU>Xa««!»i^at:J:01WWlU SS^3t# 

*ft*j«-r*i'>xfcj**nTt>*«ac©w>xawic 
aff«»»»^aKJ:o»flc*«ieRr«t»a*, ^© 

«fcD«wr*B. eu>xfiSMW#atfe^ia«a 
»*aic±aafl[«w«^*RjtufcBf3efi*a:ttaj: 

[0015] 4$ic. MGauMtttsa^atti^xsm 
rtK«#ft«»a-a-*a«:«»*ata#ft»»a** 
tn^^a^ft^h-7itisa«. iu>x$«^ 

a^aa w >xa:nrt ft «is-r -5 □ 
40 ta#ft#aa*-6»«picft*»ft:©«nftH»ic-*- 

N 2 . CO2 &«fttttt£lTfr>«. 
[0 0 16] 

[^JS0iJ] 0 1 «*^^©S«6l3t^fi©SI5SC0 1 ©® 

02. 03H01©- 8B^©m^iaTa&-5„ 

EKA^->*tffi?jj5SnT^*. 5 1 afiU^^^X-x 
-i^TftO. U9-^)IS lft**«»UTli*. 5 0tt 
«HM*T*0, 3e«*atUT«*tfX*^-7W— tf, 
50 X(2jBAE*ttfl'^LT7X^>^SB«ft^rU 



5 

?)l>5 lS±©S^0KA*->£B)fcftTJ$-ft!J8a 

[ooi7] PLtt»*3te** imtvyx) t&o, 
mw%s ofrt><Dmy&cvmwztirzi' : ?>7)V5 im± 
<Dm?\Bi9&rt*->*ffi&mm (MAtfi/sxtti/ 

1 0) T^XA2 7®±ICjSJ»bT^S. £XA2 7te 
■€-Offl±lrUi?7.M?©^^*t^$nTV^. 2 
Ste^XA^-Vy^T&O, ^IA2 7£8&3tfiM$LT 

2 9te£XAX7 i -> ? T»t>, !)IA2 7*XY 

[0 0 18] 2\tWt^>XmM. 9-1 4te6*i2!;gJ 
l/>XPLSi(Sf4ftl/>X, 3~8ttI/>X9~l 
4£JR«ft. «8T-5l'>X#Ti&£. 3 5~4 0B*« 

eSTte^&KftNr©^ U >X©8ft}fc©X*Jl^-©lR 
J: &ftmM&Bt»L, &f*U>XPL© 

i^x***-^**. 

[0 0 19] *IIJSCTT«fil^±-€-Ol^>X* 1 0 £ 1 

-fr5l'>X?£lifl£l'>X£fW3 5, 3 6, 3 8, 3 9i 
LT^5. -€-LTU>X^3aSE&lgse)^lnil?ft#a«^> 
X#4t7 l 8 «aft##S^aTa&D, 

l/>XSW3 5, 3 6, 3 8, 3 9lcm# N 

3fcW»l/TV»S. 1 9ttJ»X*#aT*t>. 

US. 2 OfiHEPA^jk?— (High Efficiency Par 
ticulate Air filter)T*0, M£&#ai 9 4>&£& 

[0 0 2 0] 1 7ttta&frT&9. HEPA7-fJ^- 

2 0*HilLT*fcftflsOjaK*K-»bTV»*. 2 Hi 

*K«fai 9*fti»i/Tv»*. §t^©iasMW©*is 

tt«Atf± 3/10 0f7J&5. 1 5 ttftttEffTfe 

*. 16[iMEffTftO. V->X£M3 5, 3 6, 3 
8, 3 9£fflifiU 1/>X1 0, 1 3$»^>lTtfcM 
#*IH«UTV»*. 2 2tt*WHMM:T*D. »&E 

*MtLTlr»<5. UJilEf (^?h) 

[0021] *&m&mtmm&'g 1 ir«t o«#*«u> 

X£Pd]3 5, 3 6, 3 8, 3 9**U fcKMUfcJRrt 



(4) ftB§¥8-4 5 8 2 7 

WJ;5l:l/TlJ5. 2 3«Unf»^a©-S*i:LT©m 
8£#l& £ fRTi&9. U>X10. 13rtS8©SS^* 
777M:t^i:U>X#4, 7©h-^-tc«SSS 

[0 0 2 2] 2 4ttl/>X»l»H»¥S OUEttfll^lt 

b) -e$>K>]/>x&4, 7 ic«»a*nfc««w- pph 

#»2 3ft«HPUTV>*. ffil^>X#4, 7«^ier-5 
i0 0T-5-©PiSBS:^LTVi-5. 3 1 «Xt— ^Kft^ST? 

'JIA2 7.Sr0f5e©fi:ftlC&e**-r-5)fcSi)©®l 
•P^ST**. 2 5, 2 6, SOttiSUBl^XPLTT 

»3IB^*2 6#5RLfc#fcKrXA2 
7®£ffiHAW3TA*fU *XA2 7E±TEIfU 
2 5 fcA»T«. *©A»&g£&A&ef&! 
ffli^a 3 0 lr«fc 0 £xa 2 7 ©M©&£ £Br%c!>tUt£ 

39 [0 0 2 33 3 3tt«»*R"P*D, 2 

•fex»fcft#fiflE. u->x^iaias©ia&«3?©g&ffi 
ew-jru ■ens*fiflaBW¥MaA2 i, fiMBfP¥« 

B2 4lc3l<3Tt>«. HttlCSdt^RS 3tt*"f7-3 
2 tllLT^^'J 3 4CJE*Snfc««aKbTlljfl[ 

[0 0 2 4] H2«iai©U>Xl Oifi^©ISIIS0-C* 

JO MWlS&l*«*<KJI^B#£JllV>Tb>«. 4 3«'J> 
y«©t-^-T»t3. U>XJij2gB£lgi£>T</>.5. 
[0 0 2 5] 4 2tt'J>jTO#-?&Q. fc-^-4 3* 

0. k— * — 4 3K8f*LTH4. 44liiaa?irT&9 

5. 4 lliif ASTabO. k— * — 4 3. y>y«»t4 
2*U>X*U>^4 5tCH^LT*3t). fiffiMttT 
«J*l/T^*. U>X1 O«0©«k'5(zSSA^lr«tO 

*B*«»^sn^i. , 3w>x«ia*t— d'— 4 3-ce 

[0 0 2 6] 0 3ttm©U>Xl Offi#©¥ffiE£jrc 
LTfcO, 4$lc«*&E«l 5 iSMRBei 6©W>X£ 
WSEAftifiSiSLTHS. 

[0 0 2 7] HHK^TJ: 5 CftttKB 1 5 
1 6ttW>Xffiraf*iET=Kfc#*»ftTV»*. 5 2 
IBj-CS&D. ftjeSSl 5. St^CE^l 6©^^©^!^ 
*R!»*TV»S. W:«#ilAP (ftflc(KMa) t^SP 

«picttu>xfflmi'3o«fl!©*n*«*ic«niu. $ 

50 ^ A/ft <»«lftfl:ft «EAS*. @iR'9--&AK:BID*3 
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[0028] *$kmm\z&\<*x8m5 2&®w\z3b*m. 

0 9©«k3fc«j£t>pJfBT*S. 
[0 0 2 9] S9JC*5HT6 4 ttC (D^O^fiiT* 
9, 6 5 ten ©£•&©&*&£«, 66ttuO«^OM 

ra«trL,T/^>5 i >^^^-h6 7, 6 8£USt9ttttT 

&<Dmti ! £:mffi\z-rz>%m&m*:mttz c t \z£ <owz 

v>XQf$m\zn-7-<< *;P#fif£AbTt>, tozwiu 

8sre&-5&, m^\zv>x^m<o^\zmm^n^^ 

[0 0 3 0 3 ft*$kmmX'\t]/>Xft&<Dm§lMfi*7 
?y h\Z-tZ>U>X\tl 0 t 1 302ft©l/>Xtlfc 

&&]/>xp-L<Dmm\z£K>%&tTzi'>x<D& 

[0 0 3 13 #lc*£dg0!l©»jfe£ia4©7n~ 

[0 0 3 23 *!K9iOfiKf3tSli:«l)T«, Bft 
#U>X#»3^©H8fc»«R , r*;:tKJ:Dl/> 

xrtic i^>x+ -c?ftiEttK< , u>xmmm^&^t^ 
ttte©£fl; t v» 3 a « t v >XfHe>mm<Di&tt 

ffl£Ttf£<£9fc^©#:ft©«££fc-5^<:7 7«;/ He 

©a* « ± * ^ >x©««wb*«^»*T. 

*©^t>d>fcfc»tV»3l8*a*f»&nTV»*. 

[0 0 3 33 0 8tek>Xrt©¥S#ffl©Sa^:fi©I$i 
08&ift^-r-5tSe^8l^4§Bi&bT^ 

o<D£?\zuz. ^ntmx-vyx&mzQ&vikox. 

7 (gft) *KTtlft«8 2©aflMMIf©J:3K:&*. 

M*;iiDAfc«£©ad&:Ar©:/o7 7^JM*ttft8 1© 

cfcSKfcS. :i©l$l&i8!8 l©&JX©afi*MIt2tttt8 2 
<Dmm£*)&wzbMt>e>T* «*u>X©#*tt«© 

Xfttttt«8 2©*6J:9'ba*8 1 ©«&©##4>&: 

[0 0 3 43 *^WTlic©«fc3?a«J)8UrS^, nit 
>XC**U *©U>XmHfflffi|lflK»r«©«JEI;:*«|l 

snfcfttt&ftu i.^*nin«*K*oi/>x©«ia 



(5) #Bi¥8-4 5 8 2 7 

[00353 saK»cttfiiT©*R*t*. 

#W>X©x*;^-K«KJ:«»«»ff. ^tfgffi* 
>X©{fcffi#ft£l(K flMs*IMf©JK«©*l'>X©* 

u>x**j£t*. -tci^xttaui^x 

<omm. JHM^rtt*fcJ:-3Tlft©«^'b*ntf«»© 

8£t>&-5. •€-©U->X(r*JViTW>X©^jaSB€: , J> 

if y«ic»ii!rt-*jo»#atw>x©«sa*©«js*w-« 

-r an-ss^a tn-smiics-^ v^t v >xmmm*m%.o 
mm\zmwrz> u >xmmm^wt.t *wt «. 

[0 0 3 63 3EC*Hfci:"r«U>X©W>XWIi©a!W 
Kft#*«A3lttM&T*»**H&»«#a£. «EAS 

■a-*ftff©«*tw-»f*«-«#aa:inMiic»^v>T 
ftff«m%©aaicam-r« AwueAffg^ft^ taw- 

TV>£. HBS©8ft©BSte, U>Xrt«©««»#*Ja: 

1 •> 3 y hafeDOB^M^OgJt^ntX/^ 

«k 0 ±B© U>XJ*a©a*t W>XffiBl*3fc*AStf 
**ff©«K€a»**TW»lC«»LT^«. X«E 
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»"bSft*«lC*|lA«Ct3&«T*«*. RS6©*V»^D-fe 
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fi^E'g 1.6 a £^j"C<^5. it&fWffl^aB 2 4 lift 
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